Aim: To evaluate recent trends in alcohol related deaths in the UK and to consider possible causative factors. Design: Observational retrospective study of the database of the Office for National Statistics, alcohol consumption data reported by the General Household Survey, and other published data. Setting: England, 1993-9. Results: Deaths for each million of the population from alcohol related illness increased by 59% in men and 40% in women over the years 1993 to 1999. One subgroup of alcohol related deaths, ICD 571.3 (alcoholic liver damage unspecified), showed a 243% increase in men aged 40 to 49 years over the same period. Figures for younger men, and women in all age groups, showed less pronounced increases. There has been no associated rise in alcohol intake. There has been an increase in the incidence of hepatitis C virus (HCV) infection in recent years, and alcohol consumption in HCV positive individuals accelerates the progression to cirrhosis. Circumstantial evidence links the rise in HCV infection to the use of illicit drugs in the 1970s and 1980s, among those currently aged 40 to 59 years. Conclusions: The recent increase in alcohol related deaths cannot be solely explained by a change in drinking habits. It is suggested that this probably results from the rapid progression of alcoholic cirrhosis in people who have acquired HCV infection through intravenous drug use. Alcohol consumption in HCV positive individuals is firmly linked with a poor outcome. A lcohol related deaths have shown a sharp increase in recent years in the UK.
A lcohol related deaths have shown a sharp increase in recent years in the UK. 1 An individual's risk of death from alcohol depends on a variety of factors. Patterns of consumption are probably most influential, but other factors are also important. 2 For example, hepatitis C virus (HCV) positive individuals who also consume alcohol have accelerated liver damage, a higher frequency of cirrhosis, and a higher incidence of hepatocellular carcinoma. 3 In HCV infected individuals, even drinking an average of 40 g alcohol (4 units) each day can hasten the progression towards liver cirrhosis. 4 5 Therefore, we wished to explore the hypothesis that the rise in alcohol related deaths is associated with an increase in the incidence of HCV infection.
METHODS
Numbers of deaths from alcohol related illness for England for the years 1993-9 were obtained from the Office of National Statistics. Trends in these data were considered overall and separately for each ICD9 (International Classification of Diseases, 9th revision) category. Men and women were subdivided into different age groups. Deaths were adjusted to take into account the population of each sex and age group for each year. Trends in ICD9 subcategory 571.3 (alcoholic liver damage unspecified) and alcohol related deaths overall were compared with trends in alcohol consumption 1 6 and data on HCV infection.
7-14 Data were collated and the trends analysed using Microsoft Excel; p values were determined from the standard error of the regression coefficient.
Data on alcohol consumption were obtained from the General Household Survey. 6 We searched the websites of the Office for National Statistics, the National Health Service, and the Public Health Laboratory Services (PHLS) and Medline for statistics on HCV.
RESULTS
There has been a gradual rise in alcohol related deaths over the past two decades, which has generally been at a steadily progressive rate, with an apparent increase in rate during the years 1993 to 1999 (fig 1) . Numbers of deaths for each million of the population from alcohol related illness rose by 58.7% in men and 40.1% in women in England between 1993 and 1999 ( table 1; fig 1) . Fifty two per cent of the increase in deaths in men aged 40 to 59 years resulted from increases in the ICD9 category 571.3; other categories of alcohol related mortality showed smaller increases and none showed a decrease (table 1) .
There was an increase in cross channel importation of alcohol from the mid 1990s according to the General Household Survey. 6 However, figures for the weekly consumption of alcohol in the UK did not change in men from 1986 to 1996, the two years compared in the survey, being 16.3 and 16.0 units/week, respectively, although they increased by 19% (from 5.3 to 6.3 units) in women. 1 6 The proportion drinking more than 21 units (men) or 14 units (women) each week was the same for men in 1986 and 1996 (at 27%), whereas the figures for women were 10% and 14% respectively. 1 6 Figures for the weekly consumption of alcohol decreased with age in both men and women in both years. 1 6 A search of the literature revealed estimates of around 5 million chronic carriers of HCV in Western Europe. 9 13 Recent data for the UK give estimates of between 0.1% and 1% HCV prevalence in the general population, or 300 000 of the UK population. 10-12 14 There are few available data on changes in prevalence of HCV infection in the UK overall. PHLS data show an increase in laboratory reports of confirmed HCV, year on year from 1992, with 241 cases in 1992, rising to 5108 in 2000. One study of the Glasgow area of Scotland considered postmortem data from 370 drug related deaths occurring between 1995 and 1998, and found an increase in cases of HCV in this group from two in 1995 to 46 in 1998.
DISCUSSION
The rise in alcohol related deaths between 1993 and 1999 was largely the result of increases in the ICD9 category 571.3 (alcoholic liver damage unspecified), whereas other causes of alcohol related mortality showed relatively small increases. The descriptor for ICD9 571.3 suggests that the precise nature of the pathology included in this category may not have been verified. We can only presume that there were reasonable grounds for suspecting a large alcohol intake by the deceased, and that any pathology found was consistent with alcoholic liver disease. The progressive rise in deaths each year since 1993 strongly suggests that it is not an artefact. It may be that doctors and pathologists cite alcohol more freely as a cause of death because of changes in social factors. However, even if this were the case, it would be unlikely to cause such a dramatic rise in the numbers of deaths. Several studies have indicated the unreliability of death certification with respect to liver disease. 3 However, the rises in both overall alcohol related deaths and deaths confined to category ICD 571.3 suggest that the increase is real.
The most obvious explanation for the recent dramatic increase in alcohol related deaths would be that this reflects a corresponding change in alcohol consumption. A significant fall in alcohol consumption occurred between 1979 and 1982 in the UK, which was associated with a pronounced decrease in deaths from cirrhosis, pancreatitis, and cancer of the oesophagus. 15 However, although there was an increase in cross channel importation of alcohol from the mid 1990s, there has not been an appreciable rise in intake that could explain the increased deaths in men. The proportion of women drinking over 14 units increased by 40% between 1986 and 1996. However, the fact that the ICD 571.3 death rates increased more in men than women over this period suggests that a factor other than increased consumption is operating.
Alcohol consumption in HCV positive individuals is firmly linked with a poor outcome. 16 About 20% of HCV infected individuals will progress to cirrhosis over an average of approximately 30 years. 4 The HCV positive individual who also consumes alcohol has a 31 times higher frequency of liver cirrhosis. 17 In addition, it has been estimated that 30% of patients with alcoholic liver disease are infected with HCV. 16 HCV infection is a worldwide health issue of increasing importance. There are reports of a current epidemic. 18 According to PHLS data, there was a substantial and consistent rise in the number of reported laboratory confirmed cases of HCV in England and Wales over the period that we were investigating here: from 435 in 1993 to 5745 in 1999. This is consistent with our hypothesis. Our data indicate that men (aged 40-49 and 50-59 years) contribute most to the increase in alcohol related deaths over a similar period. An analysis of 9987 HCV positive patients in Scotland in 1999 showed that 69% were male. Similarly, according to the PHLS, 66% of HCV positive patients in England and Wales are male.
PHLS data between 1992 and 1996 suggest that over 80% of HCV transmission is associated with injecting drug use. 12 Therefore we looked at data on intravenous drug misuse to see whether there were any trends that correlated with the rise in alcohol related deaths. There is no evidence that those currently aged 40 to 59 years (that is, the cohort contributing most to the increase in alcohol related death in our sample) have a higher lifetime history of illicit drug use than earlier cohorts. But this is the cohort that would have been involved in the epidemic of illicit drug use that took hold in the 1970s and 1980s. 19 Importantly, this was before the introduction of needle exchange and other interventions instigated in the late 1980s to reduce the risk of human immunodeficiency virus (HIV) transmission in drug users. 20 In England and Wales, 64% of PHLS laboratory reports of HCV infection are in 24-44 year olds. In the USA, the prevalence of HCV infection is threefold higher among persons aged 30 to 49 years of age than in any other age group, and it is anticipated that the number of deaths from HCV infection will increase substantially during the next 10 to 20 years, as this cohort reaches the age at which complications from chronic liver disease typically develop. 21 22 Most people who develop HCV infection are unaware that they are infected until a blood test reveals the diagnosis, because both the acute disease and the carrier state are largely asymptomatic.
14 A total of 13 272 positive HCV tests was recorded by the PHLS by 31 December 1998, which suggests that fewer than 5% of the 300 000 people officially estimated to be HCV positive in the UK are aware of their infection. 12 At least 85% of infected individuals with HCV become chronic carriers, who may remain asymptomatic for years.
The histopathology of alcoholic liver disease and chronic HCV are very similar and show considerable overlap, with fatty change and lobular inflammation being common to both. 23 Clinicians and pathologists could fail to recognise HCV infection as a cause of rapid progression of alcoholic liver disease unless the virus is specifically tested for. It is also of relevance that a large proportion of drug misusers (those at particular risk of HCV infection) are also problem drinkers. 24 Before the rise of HIV, alcohol related deaths were the main cause of mortality in drug misusers. 25 We do not know how many alcohol related deaths have already been caused by HCV but have been overlooked. We conclude that the rising mortality figures for alcohol related diseases are best explained by rapidly progressive fatal liver disease in drinkers with HCV infection. Postmortem surveys are needed to confirm our interpretation of the data. These would help to establish the rate of seropositivity for HCV in people who have apparently died from alcoholic liver disease and confirm the impact of HCV infection on national mortality figures for alcohol induced liver disease. There is already sufficient indication of this problem to recommend routine testing of all patients with clinical evidence of alcoholic liver disease. McCusker has shown that people who know they are HCV positive and are aware of the effect of HCV on the progression of liver disease are prepared to reduce their consumption of alcohol. 26 Unfortunately, Best et al found that in a sample of 106 injecting opiate addicts attending a methadone maintenance clinic in London, 86% were seropositive for HCV but substantial numbers of these thought that they were seronegative. 27 Therefore, testing patients for HCV status, and counselling them about the effect of alcohol on its progression can give them the opportunity to modify their drinking habits so as to increase the chances of successful treatment and longer survival.
Take home messages
• Deaths for each million of the population from alcohol related illness increased by 59% in men and 40% in women over the years 1993 to 1999, although there has been no associated rise in alcohol intake in men • This increase probably results from the rapid progression of alcoholic cirrhosis in people who have acquired hepatitis C (HCV) infection through intravenous drug use • Testing patients for HCV status and advising them about the effect of alcohol on its progression would give them the opportunity to modify their drinking habits so as to increase the chances of successful treatment and longer survival
